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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a multilayer band-pass filter 
and its manufacturing method, which realizes a large L-value with a 
short resonance line length and a small number of lamination layers. 
SOLUTION: The filter has a three-layer structure, composed of 
resonance lines B17, 18 formed on a dielectric layer which is an 
insulator from base ground terminals, resonance lines C19, 20 
formed on a dielectric layer beneath the dielectric layer of the 
resonance lines B17, 18, and resonance lines A1 5, 16 on a dielectric 
layer overlying the dielectric layer of the resonance lines B17, 18. 
They are formed in spiral in the longitudinal direction, as seen from 
the side of the lamination surface, to make currents flowing on 
adjacent resonance lines in the same direction, thereby reducing the 
resonance line length. 
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CLAIMS 



[Claim(s)] 

[Claim l].It is the multilayer band pass filter which comes to form resonance Rhine which formed the electrode on the 
insulator of at least three layers, respectively, and connected this electrode electrically. The one side edge of the 
electrode formed on said one insulator of a layer is connected to an external earth terminal. The multilayer band pass 
filter characterized by having resonance Rhine electrically connected so that the electrode currently formed on said said 
insulator multilayered from the edge on the other hand might become spiral-like seen from a laminating cross section. 
[Claim 2] The 1st electrode with which, as for said resonance Rhine, two patterns were arranged in the near side in 
parallel to the back to this side in the insulator from said insulator back side open end section at least, The 3rd electrode 
pattern with which the near-side edge was electrically connected in said the 1st electrode near-side edge and through 
hole, and two patterns were arranged in the back side edge section in parallel to the back from this side in the insulator 
from this near-side edge, Two patterns are concurrent with this side from the back in an insulator from the back side 
edge section electrically connected with the back side edge section of said 3rd electrode on said 1st electrode and said 
3rd inter-electrode insulator. Are arranged to the through hole section this side of it being arranged and connecting 
inter-electrode [ said /1st electrode and inter-electrode / 3rd / said ], and it forms so that it may unite with two patterns 
and may extend to an insulator this side edge in through hole section this side. The multilayer band pass filter according 
to claim 1 characterized by an electrode forming in the shape of a spiral seen from a laminating cross section. 
[Claim 3] It is the manufacture approach of the multilayer band pass filter which comes to form resonance Rhine which 
formed the electrode on the insulator of at least three layers, respectively, and connected this electrode electrically. The 
one side edge of the electrode formed on said one insulator of a layer is connected to an external earth terminal. The 
manufacture approach of the multilayer band pass filter characterized by connecting electrically and constituting 
resonance Rhine so that the electrode currently formed on said said insulator multilayered from the edge on the other 
hand may become spiral-like seen from a laminating cross section. 

[Claim 4] The 1st electrode with which, as for said resonance Rhine, two patterns were arranged in the near side in 
parallel to the back to this side in the insulator from said insulator back side open end section at least, The 3rd electrode 
pattern with which the near-side edge was electrically connected in said the 1st electrode near-side edge and through 
hole, and two patterns were arranged in the back side edge section in parallel to the back from this side in the insulator 
from this near-side edge, Two patterns are concurrent with this side from the back in an insulator from the back side 
edge section electrically connected with the back side edge section of said 3rd electrode on said 1st electrode and said 
3rd inter-electrode insulator. Are arranged to the through hole section this side of it being arranged and connecting 
inter-electrode [ said /1st electrode and inter-electrode / 3rd / said ], and it forms so that it may unite with two patterns 
and may extend to an insulator this side edge in through hole section this side. The manufacture approach of the 
multilayer band pass filter according to claim 3 characterized by an electrode forming in the shape of a spiral seen from 
a laminating cross section. 



[Translation done.] 



http://www4ipdl.ncipi.go.jp/cg^^ 11/14/2005 



Ji\ 2003-087005, A [Representative drawing] p age i Q f i 

Drawing selection j Representative drawing Qgj 

earns** 



2 

/ X WttfJI 



V I J 



.21 GHD^L/-> 



[Translation done.] 



http://www4ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje?u=htt^ 11/14/2005 



JP,2003-087005,A [DETAILED DESCRIPTION] 



Page 1 of 4 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optimal multilayer band pass filter for a cellular phone, a high 
frequency communication link, etc., and its manufacture approach, concerning a multilayer band pass filter and its 
manufacture approach. 
[0002] 

[Description of the Prior Art] Conventionally, as this kind of a multilayer band pass filter, it has a total of nine layers 
shown in drawing 12 , for example, and the screening-electrode (GND) pattern 1 12 is formed in the upper part on the 
dielectric sheet 111 in the dielectric layer 1 10 for protection at that lower part. 

[0003] The I/O electrode layer by which the I/O electrode patterns 113 and 1 14 were furthermore formed in the lower 
part is prepared, the lower part resonance Rhine A — the 1st layer of resonance Rhine in which 115 and 116 were 
formed resonance Rhine B — it has the 2nd layer of resonance Rhine in which 117 and 118 were formed, the 3rd layer 
of resonance Rhine in which resonance Rhine 119 and C 120 was formed, and layer [ of resonance Rhine in which 
resonance Rhine 121 and D 122 was formed / 4th ] resonance Rhine formation section of three layers. 
[0004] Each resonance Rhine of all is rectangles and resonance Rhine which adjoins in the shape of a ** face crease as 
shown in drawing 12 is connected electrically in the through hole etc. 
[0005] 

[Problem(s) to be Solved by the Invention] however, BPF shown in drawing 12 — < (resonance Rhine length) 
(lambda/4) — ** — when carried out (lambda: wavelength of resonance frequency), when each resonance Rhine A-D 
showed the cross section in simple, the field produced according to the current which flows to resonance Rhine of the 
upper and lower sides which serve as a configuration shown in drawing 13 , and adjoin, respectively had generated it in 
the sense negated mutually. 

[0006] For this reason, when it was going to use this resonance Rhine as a resonance circuit, Rhine needed to be 

lengthened until electrical-and-electric-equipment length required in piles or required resonance frequency was 

obtained in the laminating as shown in drawing 12 in order to obtain required resonance frequency. 

[0007] Moreover, since the insertion loss of BPF would get worse if width of face of resonance Rhine is made thin, 

never if it was with thick Rhine, the colander was obtained, but there was a limitation in a miniaturization from these 

conditions. 

[0008] Furthermore, as other examples, although there was also BPF which constituted resonance Rhine in the shape of 
a spiral superficially as shown in drawing 14 , if the Rhine width of face was not fully obtained, the insertion loss as 
BPF was worsened and enlargement was not avoided. 
[0009] 

[Means for Solving the Problem] This invention was made for the purpose of solving the technical problem mentioned 
above, and aims at offering the multilayer band pass filter with short die length and its manufacture approach of 
resonance Rhine which can realize big L value with the small number of laminatings. And the starting purpose is 
attained and it has the following configurations as a way stage which solves the technical problem mentioned above. 
[0010] Namely, it is the multilayer band pass filter which comes to form resonance Rhine which formed the electrode 
on the insulator of at least three layers, respectively, and connected this electrode electrically. It is characterized by 
having resonance Rhine which connected the edge to the external earth terminal on the other hand, and was electrically 
connected so that the electrode of the electrode formed on said one insulator of a layer currently formed on said said 
insulator multilayered from the edge on the other hand might become spiral-like seen from a laminating cross section. 
[001 1] Or it is the manufacture approach of the multilayer band pass filter which comes to form resonance Rhine which 
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formed the electrode on the insulator of at least three layers, respectively, and connected this electrode electrically. It is 
characterized by connecting an edge to an external earth terminal on the other hand, connecting electrically so that the 
electrode of the electrode formed on said one insulator of a layer currently formed on said said insulator multilayered 
from the edge on the other hand may become spiral-like seen from a laminating cross section, and constituting 
resonance Rhine. 

[0012] And for example, the 1st electrode with which, as for said resonance Rhine, two patterns were arranged in the 
near side in parallel to the back to this side in the insulator from said insulator back side open end section at least, The 
3rd electrode pattern with which the near-side edge was electrically connected in said the 1st electrode near-side edge 
and through hole, and two patterns were arranged in the back side edge section in parallel to the back from this side in 
the insulator from this near-side edge, Two patterns are concurrent with this side from the back in an insulator from the 
back side edge section electrically connected with the back side edge section of said 3rd electrode on said 1st electrode 
and said 3rd inter-electrode insulator. It is characterized by being arranged to the through hole section this side of it 
being arranged and connecting inter-electrode [ said /1st electrode and inter-electrode / 3rd / said ], forming so that it 
may unite with two patterns and may extend to an insulator this side edge in through hole section this side, and an 
electrode forming in the shape of a spiral seen from a laminating cross section. 
[0013] 

[Embodiment of the Invention] Hereafter, the example of a gestalt of implementation of 1 invention which relates to 
this invention with reference to a drawing is explained to a detail. 

[0014] The decomposition perspective view of the multilayer band pass filter of the example of a gestalt of 
implementation of 1 invention which drawing 1 requires for this invention, and drawing 2 are drawings for the 
transverse-plane sectional view of the multilayer band pass filter of the example of a gestalt of this operation and 
drawing 3 to explain the side- face sectional view of the multilayer band pass filter of the example of a gestalt of this 
operation, and for drawing 4 explain the resonance Rhine structure of the multilayer band pass filter of the example of a 
gestalt of this operation. 

[0015] As shown in drawing 1 , as for the multilayer (laminating mold) band pass filter of the example of a gestalt of 
this operation, the screening-electrode (GND) pattern 12 is formed in the upper part on the dielectric sheet 1 1 in the 
dielectric layer 10 for protection at the lower part. 

[0016] the I/O electrode layer by which the I/O electrode patterns 13 and 14 were furthermore formed in the lower part 

- preparing - the lower part - resonance Rhine A - the 1st layer of resonance Rhine in which 15 and 16 were formed, 
and resonance Rhine B — it has the 2nd layer of resonance Rhine in which 17 and 18 were formed, and layer [ of 
resonance Rhine in which resonance Rhine 19 and C 20 was formed / 3rd ] resonance Rhine formation section of three 
layers. 

[0017] the example of a gestalt of this operation - resonance Rhine A — the rectangle pattern 15 and the rectangle 
pattern 16 are arranged in the near side respectively in parallel to this side from the back in the insulator from the 
insulator back side open end section [ in / in 15 and 16 / drawing 1 ], and the near-side edge is electrically connected to 
the near-side edge of resonance Rhine 19 and C 20 in the through hole. 

[0018] resonance Rhine 19 and C 20 — resonance Rhine A — from the near-side edge electrically connected from 15 
and 16 in the through hole, an insulator is looked like [ the back side edge section ] at back from this side, and the 
rectangle pattern 19 and the rectangle pattern 20 arrange in parallel, respectively — having --**** — the back side edge 
section — a through hole — resonance Rhine B — it connects with the 17 or 18 back side edge sections electrically. 
[0019] A pattern 17 and a pattern 18 are concurrent from the back side edge section to which 17 and 18 were connected 
electrically in resonance Rhine 19 and C 20 and a through hole with this side from the back in an insulator, 
respectively, resonance Rhine B — resonance Rhine A — the two forks which it is arranged to the through hole section 
this side of connecting between resonance Rhine CI 9 and 20 with 15 and 16, and two patterns 17 and 18 unified 
mutually in through hole section this side, and extended to the insulator this side edge — it is formed in the **. 
[0020] And the screening-electrode layer and the lower part by which the screening-electrode (GND) pattern 21 is 
formed in the bottom of it are equipped with the dielectric layer 22 for protection. 

[0021] As shown in drawing 2 and drawing 3 , consequently, resonance Rhine of the example of a gestalt of this 
operation Resonance Rhine A15 and 16 edges which oppose through the point and dielectric layer of the I/O electrode 
patterns 13 and 14 are located. On the other hand, it connects with an edge in a through hole, resonance Rhine A — the 
another side edge of 15 and 16 — resonance Rhine 19 and C 20 — the another side edge of resonance Rhine 19 and C 20 

— resonance Rhine B — it connects with the edge of 17 and 18 in a through hole, and the base of resonance Rhine B 
extends to a multilayer band pass filter end face, and is connected to an external GND terminal. 

[0022] As for a dielectric sheet, what made what kneaded for example, ceramic powder and a binder the shape of a 
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sheet is usable. 

[0023] Each electrode and resonance Rhine can be formed by Ag, Cu, Au, Ag-Pd, etc., and can be formed with means, 
such as printing, sputtering, or vacuum evaporationo. 

[0024] When the above resonance Rhine structure is shown typically, it comes to be shown in drawing 4 R> 4, and it is 
whirling to the lengthwise direction, and resonance Rhine is constituted in the shape of a spiral. Drawing 4 is drawing 
for explaining the resonance Rhine structure of the multilayer band pass filter of the example of a gestalt of this 
operation. 

[0025] Drawing 5 showed the structure of drawing 4 in simple. Drawing 5 is drawing showing the structure of 
resonance Rhine of the example of a gestalt of this operation in simple. 

[0026] As shown in drawing 5 , in the example of a gestalt of this operation, it is the same direction, and it generates in 
the same direction, and the field produced when a current flows to resonance Rhine is also negated mutually, and does 
not suit the current which flows resonance Rhine A and resonance Rhine B. For this reason, since the die length of the 
sum total of resonance Rhine A-C is short made as compared with the die length of conventional resonance Rhine 
shown* in drawing 12 , the miniaturization of it is attained, and resonance Rhine width of face can mitigate the part and 
insertion loss which are made thickly in comparison with conventional resonance Rhine shown in drawing 14 . 
[0027] In drawin gj. , dl shows the distance between resonance Rhine A and resonance Rhine B, and d2 shows the 
distance between resonance Rhine B and resonance Rhine C. Here, the effect of the operation which the field produced 
when a current flows to resonance Rhine by arranging negates mutually can be made to be able to mitigate so that it 
may be set to dl<d2, and resonance Rhine length can be shortened as a result. 

[0028] For example, the equal circuit of the BPF circuit at the time of constituting resonance Rhine from capacity 
coupling turns into an equal circuit shown in drawing 6 using resonance Rhine made into the above structure. 
[0029] Drawing 6 is drawing showing the example of an equal circuit of BPF at the time of [ equipped with resonance 
Rhine of the example of a gestalt of this operation ] carrying out capacity (capacitor C) association. In drawing 6 , 36 
and 37 are input/output terminals and 2 of drawing 1 thru/or drawing 3 and 3 correspond. 

[0030] Moreover, the equal circuit at the time of combining BPF by mutual-inductance M turns into an equal circuit 
shown in drawing 7 using the above resonance Rhine. 

[0031] Drawing 7 is drawing showing the example of an equal circuit of BPF at the time of joining together by mutual- 
inductance M equipped with resonance Rhine of the example of a gestalt of this operation. Also in drawing 7 , 36 and 
37 are input/output terminals and 2 of drawing 1 thru/or drawing 3 and 3 correspond. 

[0032] As an example of a BPF property of the example of a gestalt of this operation, the example at the time of 
carrying out capacity coupling is shown in drawing 8 . Drawing 8 is drawing showing the example of a property as a 
BPF circuit at the time of [ of the example of a gestalt of this operation ] carrying out capacity coupling. As shown in 
drawin g 8 , the good screen effect is acquired. Moreover, especially in case the distance dl between resonance Rhine A 
shown in drawing 5 and resonance Rhine B and the distance d2 between resonance Rhine B and resonance Rhine C are 
arranged so that it may be set to dl<d2, by making dl small, resonance frequency can be lowered and the compaction 
effectiveness of resonance Rhine length to need can be obtained with the example of a gestalt of this operation. 
[0033] For example, when it considers as resonance Rhine width of face of 0.5mm, and 1.4mm of much more Rhine 
length, the measurement result of the resonant impedance of the resonance circuit at the time of being referred to as 
dl=0.05mm and d2=0.1mm as conditions 1 as dl= 0.02mm d 2= 0.13mm conditions 2 is shown in drawing 9 . 
Drawing 9 is drawing showing the example of a measurement result of the resonant impedance when changing the 
distance between resonance Rhine of the example of a gestalt of this operation. 

[0034] As shown in drawing 9 , by making small distance dl between resonance Rhine A and resonance Rhine B, 
resonance frequency can be lowered and the compaction effectiveness of resonance Rhine length can be checked. 
[0035] As explained above, according to the example of a gestalt of this operation, resonance Rhine resonance Rhine B 
formed from the base earth terminal section at least on the dielectric layer which is an insulator — with 17 and 18 
resonance Rhine B — with resonance Rhine 19 and C 20 formed on the dielectric layer of the dielectric layer lower part 
of 17 and 18 resonance Rhine B — resonance Rhine A formed on the dielectric layer of the dielectric layer upper part of 
17 and 18 — by forming so that it may have the three-tiered structure of 15 and 16, it may see from the side face of a 
laminating side and it may whirl to a lengthwise direction, and forming in the shape of a spiral Since the sense of the 
current which flows adjoining resonance Rhine is made as it is the same, and resonance Rhine length can be shortened, 
the miniaturization of resonance Rhine and the miniaturization of BPF are attained. 

[0036] Moreover, since according to the example of a gestalt of this operation resonance Rhine can be formed in the 
multilayer chip of a multilayer band pass filter even if it uses the dielectric material of comparatively a low dielectric 
constant, since the miniaturization of resonance Rhine can be attained, when the dielectric material of a high dielectric 
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constant is used, it also becomes possible to improve the trouble of the yield resulting from dispersion in the stray 
capacity which poses a problem, or an internal electrode dimension. 

[0037] In addition, since the insertion loss of spacing of the screening-electrode patterned layers 12 and 21 and 
resonance Rhine of a filter may increase, it is desirable to set it as 300 micrometers or more. It is because eddy current 
loss will occur in the electrode patterned layers 12 and 21, the field in a band pass filter will be attenuated and the 
insertion loss of a filter will increase, if this spacing is small. 

[0038] Moreover, not the thing limited to a dielectric like the above example but the magnetic substance or the 
magnetic substance, and a dielectric may be mixed or combined. 

[0039] The explanation more than example of gestalt > of operation of others [ < ] explained the case where it formed 
in three layers as resonance Rhine. However, even if it is the case where this invention is not limited to the above 
example, there is no limit in the resonance characteristic, and it forms in four layers or the multilayer beyond it, of 
course, it is contained in the range of this invention. 

[0040] What is necessary is just to form in the shape of a spiral so that the sense of the current which flows to mutual 
resonance Rhine which adjoins up and down may become the same even if it is this case. For example, when forming 
by four layers, even if it is the case where it forms in the multilayer of four or more layers that what is necessary is just 
to form as shown in drawing 10 in simple, resonance Rhine of the layer newly formed is formed so that a current may 
flow to resonance Rhine and the same direction which adjoin similarly. 

[0041] Even if it forms resonance Rhine in a multilayer more by constituting as mentioned above, by forming so that it 
may see from the side face of a laminating side and may whirl to a lengthwise direction, and forming in the shape of a 
spiral, the sense of the current which flows resonance Rhine which adjoins up and down is made as it is the same, and 
resonance Rhine length can be shortened. 

[0042] moreover, in the above explanation A pattern 17 and a pattern 1 8 are concurrent from the back side edge section 
to which 17 and 18 were connected electrically in resonance Rhine 19 and C 20 and a through hole with this side from 
the back in an insulator, respectively, resonance Rhine B ~ resonance Rhine A ~ the two forks which it was arranged 
to the through hole section this side of connecting between resonance Rhine CI 9 and 20 with 15 and 16, and two 
patterns 17 and 18 unified mutually in through hole section this side, and extended to the insulator this side edge — the 
example currently formed in the ** was explained. 

[0043] However, this invention is not limited to the above example, and two patterns 17 and 18 may stop it for making 
it unify mutually in through hole section this side, and it may be electrically connected to the lower GND pattern 21 by 
the through hole (VIA hole) from a unification part, without making it extend to an insulator this side edge. 
[0044] In this case, what is necessary is just to connect with the GND external terminal of a near side through this GND 
pattern 21. The decomposition perspective view of the multilayer band pass filter in this case is shown in drawing 1 1 . 
Drawing 1 1 is the decomposition perspective view of the multilayer band pass filter of the example of a gestalt of 
implementation of other invention concerning this invention. 

[0045] w ; 

[Effect of the Invention] As explained above, according to this invention, by forming resonance Rhine with the small 
number of laminatings, a miniaturization can beirealized and a multilayer band pass filter and its manufacture approach 
can be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective view of the multilayer band pass filter of the example of a gestalt of 
implementation of 1 invention concerning this invention. 

Prawing 2] It is the transverse-plane sectional view of the multilayer band pass filter of the example of a gestalt of this 
operation. 

[Drawing 3] It is the side-face sectional view of the multilayer band pass filter of the example of a gestalt of this 
operation. 

[Drawing 4] It is drawing for explaining the resonance Rhine structure of the multilayer band pass filter of the example 
of a gestalt of this operation. 

Prawing 5] It is drawing showing the structure of resonance Rhine of the example of a gestalt of this operation in 
simple. 

Prawing 6] It is drawing showing the example of an equal circuit of BPF at the time of [ equipped with resonance 
Rhine of the example of a gestalt of this operation ] carrying out capacity (capacitor C) association. 
Prawing 7] It is drawing showing the example of an equal circuit of BPF at the time of joining together by mutual- 
inductance M equipped with resonance Rhine of the example of a gestalt of this operation. 

[Drawing 8] It is drawing showing the example of a property as a BPF circuit at the time of [ of the example of a gestalt 
of this operation ] carrying out capacity coupling. 

[Drawing 9] It is drawing showing the example of a measurement result of the resonant impedance when changing the 
distance between resonance Rhine of the example of a gestalt of this operation. 

Prawing 10] It is drawing showing the structure of resonance Rhine of the example of a gestalt of other operations 
concerning this invention in simple. 

Prawing 11] It is the decomposition perspective view of the multilayer band pass filter of the example of a gestalt of 
implementation of other invention concerning this invention. 

[Drawing 12] It is drawing showing the example of a configuration of the conventional multilayer band pass filter. 
Prawing 13 ] It is drawing showing the configuration of resonance Rhine of the conventional multilayer band pass 
filter in simple. 

[Drawing 14] It is drawing showing the configuration of the conventional BPF which constituted resonance Rhine in 

the shape of a spiral superficially. 

[Description of Notations] j 

10 Dielectric Layer for Protection \ 

11 22 Dielectric sheet 

12 21 Electrode pattern 

13 14 I/O electrode pattern 
15 16 Resonance Rhine A 
17 18 Resonance Rhine B 
19 20 Resonance Rhine C 
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[Drawing 8] 
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